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ABSTRACT 
 
HEALTH RISKS, NUTRITION ASSESSMENT AND DISEASE PREVALENCE 
AMONG AFRICAN IMMIGRANT GROUPS IN ATLANTA GEORGIA  
by 
Stokely K. B. Grey 
 
Background: Though past studies have suggested immigrants are generally healthier 
than the native population, the immigrant acquisition of chronic diseases, such as obesity, 
hypertension and diabetes, over time, is poorly understood among African immigrants. 
Objective:  The objective of this study was to evaluate the health status, health risks 
chronic disease prevalence, and acculturation among immigrants from Ghana, Kenya and 
Nigeria. 
Participants/setting:  130 adult African immigrants living in Atlanta and attending any 
of four church health fairs. Participants completed anthropometric, health status 
assessments and a Home Environment Family connections Survey.  
Main outcome measures: BMI, waist circumference, blood glucose, blood pressure, 
fruit consumption frequency, availability of sugared sweetened drinks and physical 
activity were assessed and compared among African immigrant groups. 
Statistical analysis: Prevalence was calculated. Independent sample t-test, one-way 
ANOVA, and Pearson correlation coefficients were used to compare anthropometrics 
while demographic and categorical survey data was compared using chi-squared tests.  
Results: There was a statistically significant difference in the mean BMIs of African 
Immigrants (Nigeria and Ghana) (p=0.013) but not in the waist circumferences (p>0.05). 
High blood pressure prevalence in Ghanaian, Nigerian and Kenyan immigrants was 42.6 
%, 36.8 %, and 25.8 % respectively. The prevalence of diabetes in Ghanaian, Nigeria and 
Kenyan immigrants was 18.8 %, 11.8 %, and 4.9 % respectively. Obesity prevalence in 
Nigerian, Kenyan and Ghanaian immigrants was 52.6 %, 45.8 %, and 31.1 % 
respectively. There were no statistically significant associations between the Years of 
Stay status and disease prevalence (p>0.05). There were no statistically significant 
associations between the BMI status and the availability of sugared sweetened drinks in 
the household, fruit consumption frequency, or the physical activity of African 
immigrants. 
Conclusion:  African immigrants appear to have a slightly lower prevalence of diabetes, 
but a higher prevalence of hypertension and obesity than the United States population. 
Acculturation did not play a strong role in determining the health trajectories of African 
immigrants. Grouping immigrants by their country of origin does provide another 
important dimension in understanding the variation in immigrant health as each group 
had significant differences in the prevalence of diseases.
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1 
CHAPTER I 
INTRODUCTION 
 Immigration 
Immigration has contributed greatly to population growth and an increase in 
diversity over the United States (US) history. In 2010, the American Community Survey 
(ACS), developed by the United States Census Bureau, was used to collect large amounts 
of data on the United States immigrant population and their demographics. Based on this 
survey, the total number of immigrants (legal and illegal) in the United States, hit a 
record 40 million in 2010, which is a 28 million increase from 2000 1. The demographics 
of the United States immigrant population have varied from decade to decade. Some of 
the largest percentage increase in immigrants came from Honduras (85 percent), India 
(74 percent), Ecuador (48 percent) and China (43 percent). However, of the total 
immigrant population, Mexicans made up the largest percentage (29 percent) 2. The 
country specific demographics suggest a high number of immigrants come from Latin 
America. In 2010, 51 percent of the immigrant population was female 2 suggesting a 
fairly balanced immigrant status based on sex. This also matches the current United 
States population that has a female population of 50.8 percent 3.  In 2010, less than 1 
percent of the foreign-born population in the United States were under the age of 5; 6 
percent were 5 to 17; 9 percent were 18 to 24; 72 percent were 25 to 64; and 12 percent 
were 65 or older 2. The overall immigrant population is older than the native United 
States population. The median age for the immigrant population in 2010 was 41.4 years 
while that of the native United States population was 35.9 years 2. The racial composition
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of immigrants varies. Approximately 48 percent of immigrants reported their race as 
white alone, 8 percent as black or African-American alone, 25 percent as Asian alone, 16 
percent as some other race and more than 2 percent reported being of two or more races 2. 
Of the 33.6 million immigrants that were 25 and older in 2010, 27 percent had a 
bachelor’s degree or higher while 32 percent lacked a high school diploma. 
Immigrants have had an impact on a myriad of facets in American life ranging 
from economic and political to cultural. According to former Federal Reserve Board 
Chairman, Alan Greenspan, “ this country has benefited immensely from the fact that we 
draw people from all over the world” 4. Immigrant men have higher rates of work than 
native-born men, while immigrant women have lower rates. The share of working age 
immigrants (18-65) that have a job is the same as natives at 68 percent 1. The Latin 
American political vote, which is made up largely of a foreign-born population, is seen 
by many as an important bloc in national and all other levels of elections. Immigrants 
also bring their unique cultures to the United States. These cultures, such as diet, can be 
influenced by the dominant American culture and vice versa. Acculturation and 
immigrant influence on native-born populations are important factors to understand, 
especially within healthcare. The unique ancestry and cultural habits of immigrants, 
including diet, provide a diversity of information for health care professionals to use. 
Immigrant Health 
Though overall healthcare may have improved in the United States, the reality of 
ethnic disparities in health continues to be a prevalent fact.  Ethnic health disparities are 
inherently linked to immigration since ethnic identities are traced to country of origin of 
an immigrant and hence his or her ancestors 5. Identifying the determinants of the initial 
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health profiles of immigrants and the factors that influence their health paths is critical to 
understanding ethnic health disparities 5.   
Recent estimates indicates that the American population will increase by 120 
million people over the next fifty years, 80 million of whom will be directly or indirectly 
due to immigration. These statistics suggest that the health status of immigrants and their 
descendants will play an important role in the overall health outcome of Americans. The 
analysis of immigrant health can therefore provide a better understanding of the origins 
of health disparities. 
Health surveys can be used to compare the health of native-born and immigrant 
populations. Based on the Centers for Disease Control’s National Health Interview 
Survey 1996, foreign-born populations seemed to report a slightly worse health status 
position than that of the native-born United States population. However, evidence suggest 
that immigrants from different countries have varying response thresholds when placing 
themselves within scales that involve ranking along general well-being of self-reported 
health 5. Therefore other health measures are examined that are not susceptible to the 
problem of international differences in response threshold. Measures such as chronic 
health conditions show that immigrants have a significantly lower prevalence in these 
diseases than native-born 5. Some examples include arthritis and hypertension, which are 
almost 50 percent higher in the native-born population. A smaller difference is seen in 
diabetes, heart disease, asthma and other lung diseases, but they too show a lower 
prevalence in the immigrant population 5. 
Comparison of immigrant health with that of native-born can sometimes hide the 
interesting variation in data between immigrants. The continents and countries where 
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immigrants originate provide further dimensions of diversity. An example of this is seen 
when comparing hypertension prevalence in Asian and European immigrants. 
Approximately one in six European immigrants has hypertension, while it is much more 
rare in Asian immigrants with a prevalence of one in twenty 5. Another interesting 
variable in immigrant’s health is observed when looking at visa category. This is an 
important category since it is based on policies that can affect what type of immigrants is 
allowed to migrate to the United States. Immigrants belonging to the two largest visa 
categories, employment and spouses of United States citizens, are generally in much 
better health than other visa categories as well as native-born citizens 5.  
The origin of immigrant’s health advantage is based on multiple hypotheses. 
These include; the role of culture in lowering stress and fostering family cohesion and the 
provision of social support; selective migration, where the healthier individuals 
immigrate to the United States and the less healthy migrate back to their home countries; 
and errors in reporting or data quality issues 6. Although the immigrant health advantage 
is observed among most immigrants, its source and strength have been shown to vary 6. 
African Immigrants 
African immigrants make up a highly diverse and rapidly growing population in 
the United States 7. According to the United States census data, the number of foreign 
born African immigrants doubled in size from 2000 to 2010 (Figure-1) 7.  
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Almost three-quarters of African immigrants are black while roughly one-fifth are 
white 7. The top countries of origin for African immigrants are Nigeria, Ethiopia, Egypt, 
Ghana and Kenya, and the largest number of African immigrants are found in California, 
New York, Texas, Maryland and Virginia 7. Two-fifth of African immigrants have a 
bachelors degree or higher 7. In 2010, the African immigrant population for Nigerians, 
Ghanaians and Kenyans were 219,309, 124,696, and 88,519 respectively 7.  The number 
of male African immigrants increased from 484,790 to 845,237 between 2000 and 2010, 
while the number of females increased from 396,510 to 761,677 7. In 2010, African 
immigrants comprised 4 percent of the immigrant population 7. About 46.1 percent of 
African immigrants are naturalized United State citizens 7. Almost 36.5 percent of 
African immigrants come from West Africa while 29.6 percent come from East Africa7.  
Within the past ten years over 900,000 African immigrants have received permanent 
residence in the United States 8.    
Significance/Purpose/Research Hypothesis 
As the population of African immigrants in the United States increases, there is an 
increased need to assess their health, which will also highlight their healthcare needs. 
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Though past studies have suggested immigrants are generally healthier than the native 
population, the immigrant acquisition of chronic diseases, such as obesity, hypertension 
and diabetes, over time, is poorly understood among African immigrants. More research 
has to be done in this area to better understand the health of African immigrants. 
Learning about the intricacies of immigrant health dimensions can inform public health 
strategies and interventions. 
The large population of African immigrants in Georgia (over 75, 000) and more 
specifically within the Atlanta metropolitan area (over 67,000) provides a sufficient pool 
for researchers that are interesting in investigating the health of immigrants and its 
relationship to the health of the larger population 9. The objective of this study was to 
evaluate the health status, health risks and chronic disease prevalence among immigrants 
from Ghana, Kenya and Nigeria. This study attempted to investigate: 1) whether there 
were significant differences in the overall prevalence of obesity, diabetes and 
hypertension between African immigrants and that of the general population of the 
United States, 2) whether acculturation (Years of Stay) has a significant effect on the 
disease prevalence and disease risk of African immigrants and 3) whether there were any 
significant associations between the availability of sugared sweetened drinks and physical 
activity, and the health status of African immigrants.	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CHAPTER II 
REVIEW OF LITERATURE 
 
 
Immigrant Health and Acculturation 
Recent scientific research suggest that human genetic variation, does not naturally 
aggregate into subgroups that match our racial categories, and race is a result of a social 
rather than biological construct 10.  In 1899, W.E.B. Dubois, an American sociologist, had 
insight regarding the way in which immigrant status affects the health profile of a 
population. This insight bears relevance to todays understanding of health patterns 10. 
Even though national data have continuously revealed that immigrants of all racial groups 
have lower rates of infant and adult mortality than their native-born counterparts, 
mounting evidence also suggest that with increasing exposure to American society, the 
health of immigrants tends to decline 10.  The health outcomes among immigrants also 
tend to eventually converge to that of their racial counterpart within the United States 11.   
The health status of immigrants after arrival in the United States can change 
significantly based on their length of stay. The body of evidence from immigrant health 
research suggest that on average, immigrants’ health status deteriorates the longer they 
stay within the United States 5. The exact reasons for this observation are debatable and 
needs further investigation. Obtaining a better understanding of immigrant health can add 
to the body of research related to ethnic disparities in the health of populations since 
immigrants can be traced back to country of origin. Investigation of immigrant health 
trajectories following immigration is key to providing relevant information to address 
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population health disparities. Possible explanations for the deterioration of immigrant 
health association with time in the United States include exposure to racism, 
discrimination and other negative social, economic and environmental factors that have a 
negative effect on the health of United States minority groups 11.  
Living in the United stated appears to have a negative health effect on some 
minority migrants according to recent research released during American Public Health 
Association’s 139th Annual meeting 12. This research suggested that the longer minority 
immigrants live in the United States, the higher their risk of poor health outcomes 12. It 
also showed that immigrants living in the United States for more than 20 years are almost 
two and a half times more likely to develop diabetes than those living in the United States 
for under 10 years 12. Hispanic immigrants living more than 20 years in the United States 
had a significantly higher prevalence of diabetes than those living less than 10 years. 
Immigrants who lived more than 20 years in the United States also had a 98 percent 
greater risk of being obese and a 68 percent greater odds of having hypertension 12. Leslie 
Cofie MPH, the lead study researcher said that “the findings make a clear connection 
between communities and health […] when we take a broad, comprehensive look at the 
communities in which U.S. immigrants live and their health status, we see that minority 
immigrants and their families can disproportionately experience barriers to good health” 
12.  However, this most recent study, which analyzed NHANES data, did not have 
sufficient data to analyze other minority groups such as African immigrants. Therefore 
there is much more research needed within the African immigrant population. The health 
of black immigrants is an important component of the collective health of the black 
population in the United States 11.  
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BMI and Waist Circumference  
There are several ways for body composition to be assessed.  For example, 
obesity can be measured using dual x-ray absorptiometry (DEXA), magnetic resonance 
imaging (MRI), computed tomography (CT) and bioelectrical impedance scale (BIA) 13. 
Although these methods are very reliable, they are also very expensive and impractical 
within field studies and clinical settings when used for measuring the body’s composition 
13. Therefore for field studies such as this, anthropometric data were assessed using 
simpler measurements such as Body Mass Index (BMI) and Waist Circumference (WC).  
Previous studies have investigated and concluded that these forms of measurement 
correlate reasonably well with laboratory-based techniques of measuring body 
composition, such as DEXA and CT 13.  
Overweight and obesity are clinical definitions based on the ratio of weight to 
height. This ratio, called the Body Mass Index (BMI), is represented as kg/m2.  The BMI 
has a range between 18.5 and 24.9 that is considered normal and healthy. An adult that 
has a BMI between 25 and 29.9 is considered overweight while an adult with a BMI over 
30 is considered obese 14. There are different classes of obesity based on BMI and the 
magnitude of health risk is usually measured by the degree of variation from the healthy 
BMI range 15. 
Table 1. Body Mass Index Health Risk Classification 
Category BMI (kg/m2) Health Risk 
Underweight Less than 18.5 Increased 
Normal Weight 18.5 to 24.9 Least 
Overweight 25 to 29 Increased 
Obese 30 or more  
     Obese Class I 30 to 34.9 High 
     Obese Class II 35 to 39.9 Very High 
     Obese Class III 40 or more Extremely High 
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The BMI has a correlation with body fat but is not a direct measure of body fat. 
Though BMI is commonly used to define obesity, its limitations include the lack of body 
composition parameters such as body-fat percentage, fat mass and fat free mass 13. Since 
BMI does not directly measure body fat, it can be an unreliable assessment for persons of 
athletic build. Therefore, other forms of measurements such as skinfold thickness, waist 
circumference and waist-to-hip circumference ratios can be used to get a more accurate 
measure of someone’s body fat composition 14. BMI and other body composition 
measurements such as the waist circumference do act as indicators for potential health 
risk associated with being overweight and obese 14.  
For assessment of someone’s risk of developing overweight and obesity related 
diseases, the National Heart Lung and Blood guidelines recommend looking at two 
predictors, the individuals waist circumference, and other obesity related risk factors such 
as high blood pressure 14.  It has been established that waist circumference predicts an 
increased risk of morbidity and mortality beyond that explained by BMI alone 16. The 
Centers for Disease Control (CDC) provides waist circumference clinical guidelines. The 
waist circumference may indicate that someone is at an increased risk of developing an 
obesity related condition 17. A man who has a waist circumference that is more than 40 
inches (102 cm), and a non-pregnant woman with a waist circumference that is more than 
35 inches (89 cm) are at an increased risk for obesity related conditions 17. Excessive 
abdominal fat is a serious condition because it contributes to a greater risk to diseases 
such as type 2 diabetes, high blood cholesterol, high blood pressure and coronary artery 
disease 17. 
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According to the United States Central Intelligence Agency (CIA), the United 
states is ranked 6 in the world for obesity prevalence with 33.9 percent (2006) 18. The 
Centers for Disease Control 2012 statistics reports the prevalence rate as 35.7 percent 14. 
Among non-Hispanic blacks, the age-adjusted rate of obesity is an alarming 49.5 percent.  
The prevalence of obesity and obesity-related morbidity is much lower in 
developing countries than in developed countries. However this is rapidly changing with 
increasing urbanization 19. National statistics in Africa on obesity prevalence is unreliable 
due to limited data collection and reporting, however there is a general consensus that the 
epidemic is growing 20.  Rates documented by the World Health Organization do suggest 
a lower prevalence of overweight and obesity in African countries like Nigeria, Ghana 
and Kenya. According to the latest (2008) statistics from the World Health Organization, 
the prevalence of overweight and obesity in Nigerian women is 22.1 and 6.0 percent 
respectively 21.  The prevalence in Ghanaian women for overweight and obesity is 29.9 
and 9.3 percent respectively 21. The latest national data (2003) on the prevalence of 
overweight and obesity in Kenyan women is 23.4 and 6.3 percent respectively 21. 
However much of this data is not directly comparable since it varies in terms of sampling 
procedures and year(s) of data collection 21. 
African Immigrant Chronic Diseases  
The data available on chronic diseases in African immigrants is in the United 
States are incomplete. Past studies looking at the Liberian immigrant subgroup showed 
that three of the leading health complaints included diabetes, hypertension and 
anxiety/stress 22.  
	   
 
12	  
Even though mortality data suggest that African immigrants have a lower 
prevalence of cardiovascular and other diseases than African-Americans, mortality data 
alone does not provide a complete picture 23. According to the National Health Interview 
Surveys (NHIS), Read et al found that African immigrants report their health to be better 
than what African-Americans report 23 . African immigrants appear to have a lower rate 
of hypertension than African Americans even when accounting for important medical and 
behavioral factors 22. A study that looked at the attitudes about hypertension among 
Ghanaian immigrants in the Netherlands revealed that these immigrants saw hypertension 
was due to more to the stress of migration and less related to obesity. This study also 
highlighted that though Ghanaian immigrant respondents expressed much concern about 
the health effects of hypertension, they also had reservations about sharing their concerns 
with community members due to a reported social stigma around this diagnosis 22.  
The prevalence of diabetes among African immigrants in the United States has 
not been widely reported due to limited research and data. A prospective analysis of 
10,000 men in Israel found that there were higher rates of incidence of diabetes among 
African immigrants than other groups 22. A systematic review of Moroccan immigrants in 
Europe found that there were higher rates of diabetes in these Moroccans than their 
European cohort 22. A study looking at gestational diabetes in Washington State showed 
that Somali immigrants were more likely to suffer from gestational diabetes than 
Caucasians or African American women 24.  
 In order to get a better understanding of the disease landscape of African 
immigrants, more investigative studies are required. Also, due to African-American 
increased risked of chronic diseases at baseline, thorough epidemiological studies are 
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necessary to assess just how much of an increased risk African immigrants posses than 
the native-born United States population 22. 
Immigrant Health and Nutrition 
Nutrition plays an important role in the health of individuals and society as a 
whole. A healthy diet and lifestyle can reduce the risk of obesity and related chronic 
conditions such as heart disease, stroke, diabetes and some forms of cancer 25. A decrease 
in immigrant health status may be due to a change in the diet of immigrants as they try to 
fit into the larger society. Immigrants and their children are known to put on weight after 
migrating to the United States, with some approaching obesity within 15 years 26. A study 
looking at Asian-Americans and white college students found that when Asian-American 
students’ identity of being American was threatened by the researcher, they were more 
likely to select food preferences that were more American 26.  This psychology study 
suggests that the pressures to fit in can have an effect on immigrant food choices. Other 
factors, including the availability of native foods and acculturation, can contribute to the 
diet and health outlook of immigrants in the United States. 
The variation in available nutritious food is also an adjustment that African 
immigrants must face once migrated to different parts of the United States. The 
availability of foods from native African countries becomes more difficult to acquire.  In 
large urban cities such as New York City, African immigrants may be able to find 
familiar foods in African shops and grocery stores. However there is an increased 
availability of high calorie, low nutritional value foods at low prices 22. This, along with 
social, housing and employment pressures act as barriers to immigrants maintaining a 
healthy African diet or learning healthy eating and cooking habits 22. Overall, the rates of 
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nutrition and undernutrition among African immigrants to the United States have not 
been systematically characterized 22. Therefore, more studies that can build on previous 
investigations can give us a better understanding of the nutritional status of African 
immigrants and how it may affect health their health status. 
Diet and Health: Sugar Sweetened Drinks 
According to the United States Department of Agriculture, added sugars are 
sugars and syrups that are added to foods and beverages when they are processed, not 
including naturally occurring such that are in milk and fruits 27. Added sugars are 
typically found in sugar-sweetened drinks, candy, cakes, pies, cookies and other sweet 
desserts.  
Concern with added sugars has escalated in the United States due to the obesity 
epidemic. It is hypothesized that the high consumption of added sugars found in sweet 
desserts and sugar-sweetened beverages are unhealthy leading to soda and snack machine 
bans in many schools cafeterias, ballparks and convenience stores 28. The prevalence of 
obesity has increased over the past 30 years, and similarly, so has the consumption of 
sodas 28. Based on a review and meta-analysis of several published and unpublished 
studies, the Dietary Guideline Advisory Committee reports there is a positive association 
between soft drink intake and energy intake. United States dietary guidelines have 
strongly suggested a decrease in added sugars. “Healthy people 2020”, Nutrition Weight 
Status objective 17.2 (NWS 17.2) recommends the reduction from average of 15.7 
percent to 10.8 percent 29. Though some studies suggest that immigrant blacks consume 
less added sugars than non-immigrant blacks in the United States 30, further investigation 
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on the role of added sugars and obesity is needed, looking at specific ethnic immigrant 
groups can provide insight into immigrant’s acculturation and overall health 
Physical Activity in Immigrants 
In the general population, low levels of physical activity and poor dietary habits 
are associated with increased health risk.  Among immigrant and refugee populations to 
high-income nations, physical activity levels and dietary behaviors are less healthy than 
the non-immigrant majority population 31. Interventions that are aimed at increasing 
physical activity and nutrition within 10 years of arrival may be fruitful 31.  There seems 
to be greater barriers to the physical activity and nutrition in immigrant women as they 
are reported to engage in less physical activity than their male counterparts. Reasons for 
these barriers may include disproportionate household duties, childcare, work demands, a 
lack of experience with exercise and social support 31. Previous studies suggest that for 
best outcomes, arrangement of physical activity by immigrants and activities that a 
sociocultural appropriate may be effective 31. 
Epidemiological studies have shown that ethnic majority populations are 
generally more physically active than ethnic minority populations 32. Researchers have 
assumed that with an increase in acculturation in immigrants, there would also be an 
increase in the amount of physical activity to reflect that of the host population 32. Studies 
show that physical activity in ethnic minorities is influenced by a number of individual-
level factors such as socioeconomic status, education and marital status 32. Physical 
activity reduces health risk, is an important health resource that can reduce healthcare 
costs and can increase an individual’s health and well being. However, research 
documenting the physical activity in the African immigrant populations is lacking and 
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more studies need to be done to gain a better understanding of this health risk parameter. 
With the findings of this type of research, public health interventions can more accurately 
target African immigrant populations in a socioculturally adequate manner. 
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CHAPTER III 
METHODOLOGY 
 
Demographics 
The Institutional Review Board of Georgia State University approved this study 
(Approval # H13347). This was a cross-sectional study that analyzed nutrition and health 
related data collected from African immigrants living in Georgia. Data were collected 
during church health fairs conducted between 2008 and 2010 in four African churches in 
metro Atlanta, by faculty and students of Georgia State University’s Department of 
Nutrition and Institute of Public Health that were trained in anthropometric 
measurements only. There were no incentives for participation. Collected data included 
country of origin, zip code of residence, sex, family income, age, marital status, number 
of years in the United States (YUS), number of children, household size, highest level of 
education achieved, occupation, health insurance status, authorization to participate in 
WIC (Women Infant and Children) programs, authorization to participate School Lunch 
Programs, authorization to participate in Food Stamp Programs, pregnancy and birth 
control history and primary mode of transportation. Pearson chi-squared tests were done 
to investigate the associations between, sex, family income, education level, years of stay 
and health insurance status, and the participant’s country of origin.  
Anthropometrics 
Anthropometric measurements were also taken from the participants. The 
measurements included height (cm), weight (lbs.), arm circumference (cm) waist 
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circumference (cm) and BMI (kg/m2). Height was measured using a fixed stadiometer 
and weight was measured using a Toledo digital scale. The measured units for height and 
weight were converted into meters and kilograms respectively, then used to calculate the 
participant’s BMI.  
BMI and Waist Circumference 
BMI was calculated by the dividing the participants’ weight in kilogram by their 
height in meters squared (kg/m2).  Waist circumference was measured in centimeters by 
using a measuring tape. Participants were told not to hold their breath while the 
measuring tape was placed starting from the top of the hip bone and ending level with the 
participant’s navel. Attention was paid that the tape was not too tight and that it was 
parallel to the floor. Two waist circumference measurements were taken and averaged. 
The clothing worn by participants under the measuring tape, such as pants and shirts, was 
recorded. A male with a waist circumference that was more than 40 inches (102 cm), and 
a non-pregnant woman with a waist circumference that was more than 35 inches (89 cm) 
were considered as having abdominal obesity (WCrisk). 
 The BMI and waist circumference measurements were statistically analyzed and 
compared among the immigrant groups. A mean, standard deviation (SD) and 95 percent 
confidence interval (95 % CI) of the BMI and waist circumference were calculated for 
each country. The strength of the correlation between immigrant’s BMI and their waist 
circumference was also investigated using bivariate regressions. The statistical difference 
in mean BMI was compared by the sex of African immigrants using independent sample 
t-test. The BMI status was compared by sex of African immigrants using the Pearson chi-
squared test. Statistical analyses were also done using one-way ANOVA Holm-Sidak t-
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test to investigate whether there was statistically significant differences between each 
country’s mean BMI, mean waist circumference and mean age. 
Health Statistics 
 Health related measurements taken included current pulse, blood pressure and 
blood glucose levels. Health data collected included high blood pressure diagnosis, high 
blood sugar diagnosis and their respective length of time since the diagnosis.  Data 
regarding participant’s current medications, history of heart attack, stroke and cancer 
were also collected. Prevalence was calculated by finding the percentage of positively 
diagnosed, dividing by the total participants that were evaluated for each disease then 
multiplying by one hundred. Pearson chi-squared test were don’t to investigate any 
significant association between disease prevalence and Country of origin 
Hypertension 
Participants were considered as having a positive hypertension diagnosis using 
several methods. Participants were first asked the question, “Have you ever been told by 
a doctor or other health professional that you had high blood pressure?” An answer in the 
affirmative was used as a potential hypertension diagnosis. The second method involved 
participants listing their current medications.  A participant listing any blood pressure 
related medications, such as lopressor, would indicate a definite hypertension diagnosis. 
Blood-pressure cuffs were also used to measure the participant’s current blood pressure. 
This was done using the guidelines provided by JNC-IV (Joint National Committee on 
Prevention, Detection, Evaluation and Treatment of High Blood Pressure), and systolic 
and diastolic readings were recorded in millimeters of mercury (mm Hg). A systolic 
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blood pressure (SBP) greater than 140 mm Hg or a diastolic blood pressure (DBP) greater 
than 90 mm Hg was considered a positive diagnosis for hypertension.  
Diabetes 
Participants were considered as having a diabetes diagnosis using several 
methods. Participants were first asked the question, “Have you ever been told by a doctor 
or another health professional that you had high blood sugar?” An answer in the 
affirmative was used as a potential diabetes diagnosis. The second method involved 
participants listing their current medications.  A participant listing diabetes related 
medications, such as insulin, would indicate a definite diabetes diagnosis. The third 
method was done using blood glucose finger-stick readings. A blood droplet of each 
participant was placed on a blood glucose strip, which was then placed into a blood 
glucose reader. Blood glucose levels were measured in milligrams per deciliter (mg/dL). 
A blood glucose reading of greater than 200 mg/dL indicated a diabetes diagnosis 33. 
These three factors were used in conjunction to classify a participant’s diabetes diagnosis. 
Pearson chi-squared tests were done to investigate the association between disease 
prevalence (diabetes and hypertension) and family income. 
Overweight and Obesity 
BMI status was based on the National Institute of Health’s classifications: healthy 
weight being a BMI of 18.5 - <25, underweight defined as having a BMI below 18.5, 
overweight defined as having a BMI greater than 25 and obesity defined as having BMI 
greater than 30 in adults 34. The prevalence of overweight and obesity was calculated.  
The BMI status was compared with the disease prevalence (diabetes and hypertension) of 
African immigrants using Pearson chi-squared tests. 
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Acculturation  
Participants’ response to a question regarding their country of origin determined 
their birthplace. Participants were given choices from four African countries and an 
option to write in a country if it was not listed. Participants were then categorized 
according to their years of residence (YUS) inside the United States. The first category 
was for those who had lived in the United States for up to six years and the second was 
for those who had lived in the United States for more than six years (0-6 years or >6 
years). These categories were assigned to participants based on their responses to the 
survey question that asks respondents how long they have been living in the United 
States. The mean BMI of these two categories were then compared using independent 
sample t-test. Bivariate regression tests were done to investigate the correlations between 
the participants’ Years of Stay and BMI. Pearson chi-squared test were done to 
investigate any significant associations between disease prevalence (obesity, diabetes, 
hypertension and abdominal obesity) and Years of Stay. 
Home Environment Survey 
The Family Connections Home Environment was developed by researchers 
Michelle L Gattshall, Jo Ann Shoup, Julie A Marshall, Lori A Crane, and Paul A 
Estabrooks, to evaluate the home environment for healthy eating and physical activity in 
overweight children. This survey was comprised of 126 items divided into ten scales. The 
scales were labeled as: 1) Physical Activity Availability, 2) Physical Activity 
Accessibility, 3) Fruit/Vegetable Availability, 4) Fruit/Vegetable Accessibility, 5) 
Fat/Sweet Availability, 6) Fat/Sweet Accessibility, 7) Parental Role Modeling of Physical 
Activity, 8) Parental Role Modeling of Healthy Eating, 9) Parental Policies to Support 
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Physical Activity, and 10) Parental Policies to support Healthy Eating. Scales ranged 
from three items (Fruit/Vegetable Accessibility) to 27 items (Fruit/Vegetable 
Availability). This study focused on the dietary and physical activity scales. Dietary data 
collected included, the frequency of fruit consumption and the availability of vegetables 
in the household, the availability of juices, water, sugar sweetened beverages and non-
diet soft drinks in the household, the availability of sweets/desserts in the household, the 
availability of snack foods and frequency of alcohol consumption. Physical activity data 
collected included, access to a workout or exercise room, yard access, access to sporting 
equipment such as a bicycle, jump rope, hiking shoes basketball equipment, and 
pedometer, and exercise frequency. Survey sheets were coded with a non-identifying ID 
numbers that allowed for participant’s personal anonymity during analyses.  
Sugared Drink Availability and Fruit Consumption  
Sugared drink availability was also assessed in the participants.  Participants were 
asked how often are sugar-sweetened drinks present in the household (S.Dr.Avail) and 
given the following options to choose from: Never, Rarely, Sometimes, Frequently and 
Always. The Never and Rarely categories were then combined and tallied together to 
form a new category Rarely.  This was also done with the Always and Frequently 
categories to create the combined category Frequently.  
Asking participants how often they consumed fruits assessed their fruit 
consumption. Participants were provided with a list of different fruits such as apples, 
bananas etc. then given the following options to choose from: Never, Rarely, Sometimes, 
Frequently and Always categories. Participants were categorized by their highest 
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selection from their different fruit choices (A participant that chose Sometimes for 
bananas and Always for apples was categories as someone who Always consumed fruits) 
This study also investigated how the dietary habits of the participants compared to 
their respective BMIs using one-way ANOVA. The availability of sugared sweetened 
drinks in the household and the fruit consumption frequency of participants were 
compared with BMI status using the Pearson chi-squared tests.  
Physical Activity And Alcohol Consumption  
The physical activity of the respondents was also assessed. The survey asked for 
the frequency of exercise and the responses allowed were None, Three Times a Week and 
Less than Three Times a Week. The survey also asked for the frequency of alcohol 
consumption with allowed responses including Never, Sometimes, Regularly, Former and 
Not Sure. Using the one-way ANOVA Holm-Sidak t-test, the mean BMI’s of African 
immigrants were compared by their exercise status. Pearson chi-squared tests were also 
carried out also to investigate any significant associations between physical activity and 
country of origin, and between alcohol consumption and country of origin. The Family 
Connections Home Environment Survey was provided in English only. 
Statistical Analysis 
The Centers for Disease Control’s United States population health statistics was 
referenced for comparison with the African immigrant population. All study participants 
signed the appropriate consent forms. Data were analyzed using SPSS version 20 
statistical analysis software. Missing entries were also excluded from the data analysis. 
When the P value was below the cut-off of 0.05, the result was called statistically 
significant; when above 0.05 it was called not significant. 
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CHAPTER IV 
RESULTS 
 
Demographics 
A total of 130 African immigrants, 19 Nigerian, 63 Kenyan and 48 Ghanaian, 
participated in this study. The 130 African immigrant participants were used as 
representatives of the larger African immigrant population in general and the immigrant 
population from Ghana, Kenya and Nigeria in particular. The sex ratio in African 
immigrants was 1 to 1.2 men to women.  Ghanaian immigrants had a more evenly 
distributed income compared with Kenyan and Nigerian immigrants that had a greater 
percentage of participants among the higher income category. All immigrant groups, 
especially Nigerians, had a higher education level (college). Health insurance was 
reported in half of the African immigrant population. Nigerian immigrants had the 
highest rate of health insurance with 13 of the 15 respondents reporting having insurance 
coverage. 25 of the 41 respondents from Ghana reported a YUS of six years or less while 
the remaining 16 reported a YUS greater than six years. 27 of the 55 respondents from 
Kenya reported a YUS of six years or less while the remaining 28 reported a YUS greater 
than six years. All participants were classified as Black Africans. Much of the 
demographic data reported by the African immigrant respondents was recorded in the 
following table (Table 2).
	   
 
25	  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
* Sample sizes are based on unweighted and unadjusted data. †Estimate based on sample 
size less than thirty (<30) participants and should be interpreted with caution because 
they may not meet the standard of reliability and precision. 
 
 
The mean number of children in the household of African immigrant was 2.4 (122 
respondents). Ghanaian’s had a mean of 2.7 (45 respondents), Kenyans 2.0 (60 
respondents) and Nigerians 2.4 (17 respondents) children in their respective households.   
Table 2 Demographic Characteristics of African Immigrant Population * 
 
 GHANA 
 
KENYA 
 
NIGERIA 
 
TOTAL 
 
  
No. 
 
% 
 
No. 
 
% 
 
No. 
 
% 
 
No. 
 
% 
Participants 48 36.9 63 48.5 19† 14.6 130  
         
Sex Total 46  60  17†  123  
Male 20 43.5 27 45 9 52.9 56 45 
Female 26 56.5 33 55 8 47.1 67 54 
         
Family Income Total 34  50  16†  100  
<10,000 9 26.5 4 8 0 0 13 13 
10,000-19,999 5 14.7 4 8 1 6.2 10 10 
20,000-29,999 12 35.3 10 20 1 6.2 23 23 
30,000-39,999 3 8.8 6 12 1 6.2 10 10 
>40,000 5 14.7 26 52 13 81.2 44 44 
         
Education level Total 44  60  16†  120  
<High School 3 6.8 1 1.7 0 0 4 3.3 
High School 16 36.4 11 18.3 0 0 27 22.5 
Some College 6 13.6 10 16.7 0 0 16 13.3 
College 19 43.2 38 63.3 16 100 73 60.8 
         
Health Insurance Total 43  56  15†  114  
Yes 23 53.5 22 39.3 13 86.7 58 50.9 
No 20 46.5 34 60.7 2 13.3 56 49.1 
         
Years of Stay Total 41  55  N/A N/A 96  
0-6 years 25 61 27 49.1 N/A N/A 52 54.2 
> 6 years 16 39 28 50.9 N/A N/A 44 45.8 
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Chi-squared tests indicated that there were no statistically significant associations 
between sex, education level or years of stay, with the participant’s country of origin. 
However there were some country related associations that were statistically significant, 
such as the participant’s family income (Bar graph 1) (p=0.005) and health insurance 
status (Bar graph 2) (p=0.004).  
 
 
Bar Graph 1- Family Income istribution by Country 
 
 
 
 
Bar Graph 2- Health Insurance Status Distribution by Country 
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Anthropometrics 
BMI and Waist Circumference Correlation 
When the BMI was compared with the waist circumference, the results showed 
that there was a very strong positive correlation (Figure 2) between the BMI and the 
waist circumference of African immigrants (r=0.814, p=0.0001). The correlations 
between BMI and waist circumference for Ghana, Kenya and Nigeria were 
r=0.906(p=0.0001), r=0.787(p=0.0001) and r= 0.609(p=0.006) respectively.  These 
correlations are shown in Figure 3, Figure 4 and Figure 5. 
 
 
 
Figure 2- Scatter plot of BMI by Waist Circumference (WC) 
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Figure 3- Scatter plot of Ghanaian Immigrants BMI by Waist Circumference  
 
 
 
Figure 4- Scatter plot of Kenyan Immigrants BMI by Waist Circumference  
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Figure 5- Scatter plot of Nigerian Immigrants BMI by Waist Circumference 
 
BMI and Waist Circumference by Sex 
The mean BMI in males and females were 28.0 and 29.5 kg/m2 respectively. The 
mean waist circumference in males and females were 95.3 cm and 94.1 cm respectively. 
When the mean BMIs and the mean waist circumferences of African immigrants were 
compared by the sex variable, the results showed that there were no statistically 
significant differences. There were also no statistically significant associations between 
the BMI status and the sex of the African immigrant participants. 
BMI and Waist Circumference by Country 
The mean BMI’s for Ghana, Kenya and Nigeria were 27.2, 29.4 and 31.1 kg/m2 
respectively. The standard deviations from the mean was calculated and reported in Table 
4. The 95 % CIs for Ghana, Kenya and Nigeria’s BMI were 25.7-28.6 kg/m2, 28.0-30.7 
kg/m2 and 29.0-33.2 kg/m2 respectively. 
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* Sample sizes are based on unweighted and unadjusted data.†Estimate based on sample 
size less than thirty (<30) participants and should be interpreted with caution because 
they may not meet the standard of reliability and precision.§ Body mass index (BMI) was 
calculated as weight in kilograms divided by height in meters squared. 
 
 
 
* Sample sizes are based on unweighted and unadjusted data. †Estimate based on sample 
size less than thirty (<30) participants and should be interpreted with caution because 
they may not meet the standard of reliability and precision. § Body mass index (BMI) was 
calculated as weight in kilograms divided by height in meters squared. WC- waist 
circumference 
 
 
The following bar graph (Bar graph-3) shows a generally even increase in mean 
BMI from Ghana to Kenya then Nigeria. There was a statistically significant difference 
between the mean BMIs of Nigerian and Ghanaian immigrants (p=0.013). There were no 
statistically significant differences observed between the mean ages of participants by 
country.  
 
Table 3 Anthropometric Characteristics of African Immigrants* 
 
 GHANA 
 
KENYA 
 
NIGERIA 
 
TOTAL 
 
  
No. 
 
% 
 
No. 
 
% 
 
No. 
 
% 
 
No. 
 
% 
BMI§ Total 45  59  19†  123  
Normal 15 33.3 8 13.6 1 5.3 24 19.5 
Overweight 15 33.3 23 39 8 42.1 46 37.4 
Obese 14 31.1 27 45.8 10 52.6 51 41.5 
Underweight 1 2.2 1 1.7 0 0 2 1.6 
Table 4 Anthropometric and Demographic means of African Immigrants * 
 
 GHANA KENYA 
 
NIGERIA 
 
TOTAL 
 
  
Mean(No.) 
 
SD 
 
Mean(No.) 
 
SD 
 
Mean(No.) 
 
SD 
 
Mean(No.) 
 
SD 
Age 43.8(39) 2.0 43.3(50) 1.5 48.5(9)† 2.4 44.0(98) 11.3 
BMI§ 27.2(45) 4.9 29.4(59) 5.1 31.1(19)† 4.4 28.8(123) 5.1 
WC 90.7(41) 12.6 96.9(59) 12.7 96.1(19)† 8.0 94.6(119) 12.3 
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Bar Graph 3- Means of Body Mass Index (BMI) by Country 
 
 
 
 
 
Bar Graph 4- Means of Body Mass Index (BMI) by Country of Origin 
 
 
The mean waist circumference for Ghana, Kenya and Nigerian immigrants were 
90.7, 96.9 and 96.1 cm respectively (Table 5). The standard deviations from the mean 
waist circumference were calculated and reported in Table 4. The 95 % CIs for Ghana, 
Kenya and Nigeria were 86.7-94.7 cm, 93.6-100.2 cm and 92.3-100.0 cm respectively. 
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There were no statistically significant differences that resulted from the comparison of 
the mean and waist circumferences with the participants’ country of origin.  
 
 
 
Bar Graph 5- Mean Waist Circumference (WC) by Country 
 
 
Health Statistics 
 
 
* Sample sizes are based on unweighted and unadjusted data. ∆Overweight but not 
obese. § Body mass index (BMI) was calculated as weight in kilograms divided by height 
in meters squared. WCrisk relates to waist circumferences of males >102 cm and females 
(non-pregnant) >89 cm. †Estimate based on sample size less than thirty (<30) 
participants and should be interpreted with caution because they may not meet the 
standard of reliability and precision. Dx-positive diagnosis. 
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Table 5A Health Characteristics of African Immigrants* 
 GHANA 
 
KENYA 
 
NIGERIA 
 
TOTAL 
 
  
Dx(No.) 
 
% 
 
Dx(No.) 
 
% 
 
Dx(No.) 
 
% 
 
Dx(No.) 
 
% 
Diseases         
Diabetes 9(48) 18.8 3(61) 4.9 2(17)† 11.8 14(126) 11.1 
Hypertension 20(47) 42.6 16(62) 25.8 7(19)† 36.8 43(128) 33.6 
Overweight∆§ 15(45) 33.3 23(59) 39.0 9(19)† 47.4 45(128) 35.2 
Obesity§ 14(45) 31.1 27(55) 45.8 10(19)† 52.6 5(123) 41.5 
WCrisk 14(40) 35.0 29(56) 51.8 9(18) 50.0 52(114) 45.6 
Heart Attack 0(45) 0 1(42) 2.4 0(14)† 0 1(101) 0.9 
Stroke 1(46) 2.2 0(42) 0 0(14)† 0 1(102) 1.0 
All Cancers 1(45) 2.2 0(42) 0 0(14)† 0 1(101) 0.9 
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Hypertension Diagnosis    
Out of a total of 128 African immigrants, 43 (33.6 %) had a positive diagnosis for 
high blood pressure (HBPDx). High blood pressure prevalence was highest in Ghanaian 
immigrants with 20 of the 47 (42.6 %) respondents having a positive diagnosis. The 
second highest prevalence was seen in Nigerian immigrants with 7 of 19 (36.8 %) then 
Kenyan immigrants with 16 of 62 (25.8 %) positive diagnoses. According to the Center 
for Disease Control health statistics, the prevalence of hypertension in the age adjusted 
adult United States population 2009-2010 is 28.6 percent 35. When stratified by race and 
ethnicity, the prevalence of Hispanics, Non-Hispanic Whites and Non-Hispanic Blacks is 
26.1 percent, 27.4 percent and 40.4 percent respectively 35. There were no significant 
associations between hypertension prevalence and country of origin.  
 
 
 
Bar Graph 6- Hypertension Prevalence in African Immigrants and United States 
populations 
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Diabetes/High Blood Sugar Diagnosis 
Out of a total of 126 African immigrants, 14 (11.1%) had a positive diagnosis for 
diabetes (HBSDx). The highest prevalence was seen in Ghanaian immigrants with 9 of 
the 48 (18.8 %) respondents having a positive diagnosis. The next highest prevalence was 
seen in Nigerian immigrants with 2 of 17 (11.8 %) having a positive diagnosis. The 
lowest prevalence was seen in Kenyan immigrants with 3 of 61 (4.9 %) respondents 
having a positive diagnosis. The reported prevalence of the United States adults that have 
diagnosed or undiagnosed diabetes is 11.3 percent 36. There were no significant 
associations between diabetes prevalence and country of origin.  
 
 
 
Bar Graph 7- Diabetes Prevalence in African Immigrants and United States populations 
 
There were no significant associations between the Family income and disease 
prevalence (hypertension and diabetes) in the participants (p>0.05).  
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Overweight (and not obese) and Obesity 
Overweight (and not obese) prevalence was highest in Nigerians with 42.1 
percent (8 of 19 participants) then Kenyans and Nigerians with 33 percent (23 of 59 
participants) and 42.1 percent (15 of 45 participants) respectively. The overall prevalence 
of overweight (and not obese) in African immigrants is 37.4 percent (46 of 123 
participants). The reported prevalence of overweight (and not obese) of the United States 
population is 33.3 percent 37. 
 
Bar Graph 8- Overweight (and not Obese) Prevalence in African Immigrants and United 
States population 
 
Obesity prevalence was highest in Nigerians with 52.6 percent (10 of 19 
participants). The next highest prevalence was found in the Kenyan population with 45.8 
percent (23 of 59 participants), then Ghanaians with 31.1 percent (14 of 51 participants). 
The overall prevalence of African immigrants is 41.5 percent (51 of 123 participants). 
The United States prevalence of obesity is 35.7 percent 38. Within the United States 
population, the Non-Hispanic Black population has a prevalence of 36.8 percent while 
the Non-Hispanic White population has a prevalence of 26.1 percent 38. 
33.3	  
39	  
42.1	  
37.4	  
33.3	  
0	  
5	  
10	  
15	  
20	  
25	  
30	  
35	  
40	  
45	  
Ghanian	   Kenyan	   Nigerian	   Total	  African	  
Immigrant	  
US	  PopulaRon	  
Overweight	  (and	  not	  Obese)	  	  	  	  Prevalence%	  
	   
 
36	  
 
  
 
 
Bar Graph 9- Obesity Prevalence in African Immigrants and United States populations 
 
There were no significant associations between the BMI status and disease 
prevalence (hypertension and diabetes) in the participants.  
Acculturation 
The Nigerian participants did not record their YUS, which resulted in 
acculturation analyses being limited to 89 total participants from Ghana and Kenya. The 
mean BMI for African immigrants that stayed in the United States for six years or less (0-
6 YUS) was 27.5 kg/m2, while the mean BMI for African immigrants that stayed in the 
United States for greater than six years (>6 YUS) was 28.9 kg/m2. According to 
NHANES 1999-2002, the mean BMI of the United States population is 28 kg/m2 39. 
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¥Based on NHANES 1999-2002 combined average of male and females UNITED 
STATES born population 20-74 years of age. AI-African Immigrant. YUS-Years of stay. 
US - United States population. 
 
Bar Graph 10- Mean BMI in African Immigrants by YUS(years of stay) 
 
 
Results indicated that there were no statistically significant differences in the 
mean BMIs of those immigrants having a 0-6 YUS versus those immigrants having a >6 
YUS. There was also a statistically significant weak correlation (figure 6) between YUS 
and BMI but it was weak (r=0.279, p=0.009). 
 
Figure 6- Scatter plot of BMI by Years of Stay (YUS) 
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Disease prevalence was recorded in table 5B. The Pearson chi-squared test 
indicated that there were no statistically significant associations between the BMI status 
and the Years of Stay status or disease prevalence (obesity, diabetes, hypertension and 
abdominal obesity) and Years of Stay status (bar graph 11). 
 
 
* Sample sizes are based on unweighted and unadjusted data. ∆ Overweight but not 
obese. § Body mass index (BMI) was calculated as weight in kilograms divided by height 
in meters squared. WCrisk relates to abdominal obesity defined as waist circumferences 
of males >102 cm and females (non-pregnant) >89 cm. †Estimate based on sample size 
less than thirty (<30) participants and should be interpreted with caution because they 
may not meet the standard of reliability and precision.º Positive diagnosis. 
 
 
 
 AI-African Immigrant. YUS-Years of Stay. WCrisk – Abdominal obesity 
 
Bar Graph 11- Disease Prevalence in African Immigrants by Years of Stay 
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Table 5B Health Characteristics of African Immigrants by Years of Stay* 
 0-6 year 
Dxº(No.) 
 
% 
>6 years 
Dx(No.) 
 
% 
TOTAL 
Dx(No.) 
 
% 
Diseases       
Obesity§ 14(47) 29.8 21(42) 50.0 35(89) 39.3 
Diabetes 7(51) 13.7 3(43) 7.0 10(94) 10.6 
Hypertension 15(51) 29.4 14(43) 32.6 29(94) 30.9 
WCrisk 19(47) 40.4 29(56) 51.8 37(86) 43.0 
	   
 
39	  
 
Home Environment Survey 
The following table (Table 6) details some of the data collected by the Home 
Environment Survey. 
 
 
* Sample sizes are based on unweighted and unadjusted data. †Estimate based on sample 
size less than thirty (<30) participants and should be interpreted with caution because 
they may not meet the standard of reliability and precision. § Body mass index (BMI) was 
calculated as weight in kilograms divided by height in meters squared. ∂ Sugared drink 
availability in the household. 
 
 
 
Table 6 Home Environment Survey Characteristics of African Immigrant 
Population * 
 GHANA 
 
KENYA 
 
NIGERIA 
 
TOTAL 
 
  
No. 
 
% 
 
No. 
 
% 
 
No. 
 
% 
 
No. 
 
% 
         
S. Dr. Avail∂ Total 43  56  15†  114  
Rarely 17 19.6 36 64.3 7 46.7 60 52.6 
Sometimes 23 53.5 8 14.3 3 20.0 34 29.8 
Frequently 3 7.0 12 21.4 5 33.3 20 17.5 
         
Fruit Frequency Total 44  58  15†  117  
Sometimes 9 20.5 8 13.8 0 0 17 14.5 
Frequently 14 31.8 17 29.3 7 46.7 38 32.5 
Always 21 47.7 33 56.9 8 53.3 62 53 
         
Exercise Total 42  56  14†  112  
None 14 33.3 15 26.8 2 14.3 31 27.7 
3 x a week 16 38.1 16 28.6 7 50 39 34.8 
<3 x a week 12 28.6 25 44.6 5 35.7 42 37.5 
         
Alcohol Total 43  55  15†  113  
Never 19 44.2 17 30.9 3 20 39 34.5 
Sometimes 23 53.5 29 52.7 11 73.3 63 55.8 
Regularly 0 0 1 1.8 1 6.7 2 1.8 
Former 0 0 7 12.7 0 0 7 6.2 
Not Sure 1 2.3 1 1.8 0 0 2 1.8 
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Sugared Drink Availability and Fruit Consumption 
  There were no statistically significant associations between availability of sugared 
sweetened drink in the household or fruit consumption frequency and the BMI status of 
African immigrants. Participants that selected that they rarely had sugared sweetened 
drinks in the household had the highest mean BMI of 30 kg/m2, which was statistically 
significant from the mean BMI of participants that selected that they sometimes had 
sugar sweetened drinks in the household, which had a BMI of 26.2 kg/m2 (p=0.002). 
There were no statistically significant differences found in the mean BMIs when 
compared by the fruit consumption frequency. None of the participants selected the 
choice Never or Rarely in the fruit consumption frequency categories. All African 
immigrant groups had their highest percentage of participants represented in the Always 
category. 
Physical Activity (Exercise) Analysis 
A total of 112 African immigrants responded to the physical activity category of 
the survey. The mean BMIs of participants reporting No exercise, Exercise less than three 
times a week and Exercise three times a week were 29.6, 28.7 and 27.9 kg/m2 
respectively. Though there were differences in the mean BMI’s these differences were 
not statistically significant. There were also no statistically significant associations 
between physical activity and country of origin. 
Alcohol Consumption 
 Of the 113 respondents, 39 (34.5 %) reported never consuming alcohol. 63 
respondents reported drinking alcohol sometimes while only 2 reported regular alcohol 
consumption. The Pearson chi-square tests indicated that there were no statistically 
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significant associations found when alcohol consumption was compared by the country 
of origin. 
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CHAPTER V 
DISCUSSION AND CONCLUSIONS 
 
This study aimed at investigating demographic, anthropometric and health status 
and health risks data to gain a better understanding of African immigrant health. Previous 
studies have suggested that immigrants have lower rates of mortality and significantly 
lower prevalence of chronic conditions than their native-born counterparts 5,9. This study 
agreed with some of those previous findings. 
The two sexes were adequately represented with a fairly even distribution. The 
education level distribution in the African immigrant samples agreed with past studies 
that indicated that a significant percentage of African immigrants are college educated 7. 
It is likely that with an increase in someone’s education level there is the potential for an 
increase in income. Though Kenyans immigrants had a statistically significantly higher 
income than Ghanaians, this was not seen in the educational level categories.  The 
reasons for the statistically significant association between family income and country of 
origin are unknown. 
Heath Insurance 
It has previously been established that immigrants are less likely to have health 
insurance 40. In 2004, nearly 34 percent of all foreign-born populations, were uninsured 
40. In this study, 50 percent of African immigrants were uninsured. This, however, is still 
lower than the general United States population and may be the result of African 
immigrants being limited in their access to heath insurance. Studies examining health 
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care access among immigrants have suggested that foreign-born populations have 
significantly lower access to health care services than the U.S.-born population 40. This 
may be due to the fact that approximately one third of immigrants are undocumented 41. 
This study showed a statistically significant association between health insurance and 
country of origin. This may have been due to the small sample size of the Nigerian 
participants, which can cause an over-representation in that group. There is not enough 
prior research on the health insurance status of African immigrants to make further 
conclusions. High prevalence of uninsured people among the foreign-born populations, 
can present a major challenge to closing the gap in health disparities.  
BMI and Waist Circumference 
There was a strong correlation between the BMI and waist circumference (Figure 
- 2). These results suggest that both the United States population and African immigrants 
share this strong correlation 13. The most simplistic analysis indicates that it is very likely 
for a normal weight African immigrant, by BMI criteria, to have a normal waist 
circumference, and it is just as likely for an obese African Immigrant, by BMI criteria, to 
be abdominally obese by waist circumference classifications. This was especially seen in 
Ghanaian immigrants, which had the strongest correlation with r=0.906 then in Kenyan 
and Nigerian immigrants with r=0.787 and r= 0.609 respectively. The likelihood of 
finding these strong correlations varied when compared by country of origin. These 
variances suggest the importance of evaluating multiple health risks parameters among 
immigrant subgroups.  
There were outliers that were justifiably removed from this analysis. These 
participants (outliers) either had a very high waist circumference measurement (>134 cm) 
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and a Normal BMI or had a BMI greater than 40 kg/m2 and a waist circumference less 
than 115 cm. Current pregnancy status was not recorded and may have been the reason 
for an outlier data point. The other data points may have been due to measurement or 
recoding error. 
BMI and Waist Circumference  
The BMI is a measurement that is not specific for age, sex or body composition 
(athletic build). Women generally have a greater mean BMI than men and are more prone 
to overweight and obesity 42. The mean waist circumference of men was below 102 cm 
(increased risk for obesity co morbidities in men). However the mean waist 
circumference of women was greater than 89 cm (increased risk for obesity co 
morbidities in women). Ghanaians had a significantly lower mean BMI from Nigerians. 
As stated before, the number of Nigerian participants was much lower than Nigerian 
participants. The small number of Nigerians could be the cause for this statistically 
significant difference.  
Hypertension and Diabetes 
The total African immigrant hypertension prevalence was higher than that seen in 
the total United States population and was only lower than United States Blacks who 
have a prevalence of 40.4 percent 35. Diabetes prevalence was lower in African 
immigrants than the total United States population. The diabetes data does support 
previous research that suggests that African immigrants have lower health risks than the 
native population 5, even though this was not seen in the case of hypertension. When total 
African immigrants were compared with the different United States population, United 
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States Hispanic and Blacks have a higher prevalence than African immigrants but not 
United States Whites.   
 The Kenyan immigrant group had the lowest prevalence of hypertension and 
diabetes when compared with both the United States populations and the African 
immigrant groups. Socio-economic status and its constituent elements are accepted as 
being determinants of health, and there is considerable evidence to show that poverty is 
associated with shorter life expectancies and increased mortality 43.  The family income 
of the Kenyan group was significantly higher than that of the Ghanaian group. Though 
the association between Family income and disease prevalence (diabetes and 
hypertension) was not statistically significant, it is possible that other constituent of an 
increased family income played a role in the health disparities in the African participants.  
The Ghanaian immigrant group, however, had the highest rates of hypertension 
and diabetes while having the lowest rates of overweight and obesity when compared 
with other African immigrant groups. This anomaly, disagrees with past studies that 
suggest that there is a strong association between chronic disease prevalence and an 
increase in BMI 14, and needs to be further researched. Identifying the determinants of 
each group’s health profile and the factors that influence their health paths is crucial to 
understanding ethnic health disparities. Addressing the higher prevalence of chronic 
diseases in minority communities in the United States has been an important public 
health concern. Based on the prevalence data of this study, African immigrants can be 
viewed as a minority community that needs just as much attention. 
Overweight and Obesity Prevalence 
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African immigrants’ Overweight (and not obese) and Obesity prevalence were 
42.1 and 52.6 percent respectively. These diseases were seen mostly in the Nigerian 
participants, but as stated before, the reliability of this data is subject to question due to 
the small sample size. It is likely that these very high prevalence’s disproportionately 
contributed to the total African immigrant prevalence in these outcomes hence, the total 
African immigrant overweight (and not obese) and obesity prevalence were almost 6 
percent higher than the prevalence of the total United States population.  
It is important to note also that Kenyan immigrant, even with a reliable number of 
participants, had a high rate of overweight and obese when compared with the United 
States populations. There were no other associations found in this study that suggests a 
feasible explanation for this group’s high rates when compared to other groups. However, 
there are a number of explanations that may account for the racial and ethnic differences 
in obesity. Firstly, racial and ethnic groups differ in behaviors that contribute to weight 
gain; secondly there may be differences in individual attitudes and cultural norms related 
to body weight. A third explanation may be differences in access to affordable, healthful 
foods and safe locations to be physically active; this limited access may negatively 
impact diet and physical activity levels. These explanations can also be made within the 
increasingly large numbers of immigrants in the United States. The high prevalence of 
chronic diseases across all racial and ethnic groups suggests the need for implementing 
intervention strategies among the general United States population (44). Looking at 
different countries may provide better understanding past studies suggest that immigrants 
have a better health status than the United States population 5,10,11). It is possible that by 
grouping African immigrants, we can overlook those immigrant groups that have a much 
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better health status, which then causes us to overlook those most at risk. A high 
prevalence of overweight and obesity in African immigrants is a cause for concern, and 
strategies can be formed to study and address this significant health issue. 
Acculturation 
Previous studies suggest that the health outcomes among immigrants tend to 
eventually converge to that of their racial counterpart within the United States 11.  They 
also suggest that the health status of immigrants after arrival in the United States can 
change significantly based on their length of stay 5.  Overweight and obesity is related to 
an increased risk in chronic diseases 14. As expected, our results showed an increase in 
the mean BMI, as the Years of Stay increased (Bar graph 10), although this was not 
statistically significant. Though there was a higher prevalence of obesity, hypertension 
and abdominal obesity in the immigrants who have been in the United States greater than 
6 years (Bar Graph 11), the chi-squared tests comparing disease prevalence and Years of 
Stay were not statistically significant. The correlation between BMI and Years of Stay 
showed a weak correlation, which was also unexpected. Therefore we cannot reject the 
null hypothesis that there is no significant difference in the health risks of African 
immigrants who have lived in the United States for up to six years versus those who have 
lived in the United States for more than six years.  This conclusion disagrees with 
previous studies that suggests that acculturation has a negative impact on the health of 
immigrants 5. Other studies that have looked at acculturation in immigrant populations 
have used a much larger sample than this study (11,44). Also, acculturation was not 
assessed in Nigerian immigrants because of missing data, and this factor may have been 
the main contributor to these unexpected results. 
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Given the significant racial and ethnic disparities in disease prevalence in the 
United States, it is important to ensure that groups with the greatest need benefit most 
from these intervention efforts and are engaged in helping identify effective strategies in 
their communities 44. Further research is needed to assess and better understand the 
changing landscape of immigrant health in general. This research is needed to address the 
full spectrum of factors that influence health outcomes among racial and ethnic groups, 
including minority immigrants. With this information, effective public health initiatives, 
that include policies, programs, and supportive environments achieved through the effort 
of government, communities, workplaces, schools, families, and individuals, can be 
implemented.  
Limitations 
This study provided much information related to the health risks of African 
immigrants, however there were also many limitations that can affect the way the results 
are translated into the larger immigrant population. The study was a cross-sectional study, 
which can be useful for assessing and understanding the prevalence of various health 
conditions however; it does not allow us to assess the ability of the survey instrument to 
detect change over time. The cross-sectional design of the study raises also raises 
questions regarding the representativeness of the sample due to the health fairs only 
occurring once at different churches 
Age 
Outcome measures, such as diabetes incidence, is seen at increased rates in older 
individuals 46,47. There were only 98 participants that responded to age therefore, the 
mean age of 44 was representative of only 75 percent of the African Immigrants.  
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Sample  
As stated previously, the total number of African immigrants in this study was 
130. This large number allowed for the increased likelihood of normally distributed data, 
however, within the Nigerian group, there were only 19 participants. Central limit 
theorem suggests that the distribution of the sample means will be nearly Normal, 
whatever the distribution of the variable in the population as long as the samples are large 
enough. Small sample sizes, especially less than 30, as in the case of Nigerian 
immigrants, can affect reliability and precision of the results. It is possible that the 
Nigerian immigrant’s small sample size skewed the findings for that group. Their small 
sample size also made it difficult to use the chi-squared tests. The uneven samples across 
African immigrant groups were corrected using Holm-Sidac t-tests. 
The convenient nature of sampling for this cross-sectional study can limit its 
applicability to the larger African immigrant population. Church health screenings can 
possibly attract more individuals who have no health insurance, limited health care access 
and those who already have had a hypertension or diabetes diagnosis, which can cause an 
overestimation in the sample. It is also possible that a number of unhealthy immigrants 
could not attend church health screenings, contributing to an underestimation in the 
sample. Convenient samples pose many questions to the applicability the findings, and a 
random sample would have been more representative 48 . 
The CDC does collect data in a much different way. The National Health 
Information Survey is a large-scale household interview survey of a statistically 
representative sample of the United States civilian non-institutionalized population 49 . 
Interviewers visit over 35,000 households across the country and collect data about 
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75,000–100,000 individuals 49.  These differences in methodology may be a major 
contributor to the differences in disease prevalence and the reason that results differed 
from past studies 5. 
Missing values  
There were many missing values for different assessment categories. The most 
significant was that there were no Years-of-Stay data for Nigerian participants. There was 
missing data in all categories of assessment including demographic, anthropometric 
health statistics and survey responses. This caused many analyses to have a lower number 
of total samples to assess. 
Health Statistics 
Health statistics were based on multiple parameters for hypertension and diabetes 
however these were also subject to human error. The chance for human error also 
increases when a trained professional is not used to take participant’s blood pressure or 
blood glucose measurements. As stated earlier, faculty and students of Georgia State 
University’s Department of Nutrition and Institute of Public Health took blood pressure 
and blood glucose measurements though they were only trained in taking anthropometric 
measurements. The chances for error may have been reduced if trained individuals, such 
as nurses, took the blood pressure and blood glucose measurements.   
Recall bias in the participants could have also affected disease prevalence results. 
For example, participants taking either diabetic or hypertension related medication could 
have either have given an unrelated medication or forgot to state the ones they were 
taking. However, it is unsubstantiated to assume that this form of recall bias may greatly 
influence our data, except when there is a small sample, as in the case of Nigerian 
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immigrants. The results showed that Ghanaians had the highest, Nigerians the second 
highest and Kenyans the third highest prevalence of Diabetes and Hypertension.  
The methods used for calculating the prevalence of the diseases, hypertension and 
diabetes, were different than that used from the nationally representative CDC data.  
Their diabetes estimates are based on the number and percentage of the United States 
population with diagnosed diabetes by using data from the National Health Interview 
Survey (NHIS) of the National Center for Health Statistics (NCHS), Centers for Disease 
Control and Prevention (CDC) 50. All sampled adults are asked whether a health 
professional had ever told them they had diabetes 50. Hypertension data similarly, are 
collected via survey questions about hypertension included in the Behavioral Risk Factor 
Surveillance System (BFRSS)51. Estimates are based on questions used to assess 
prevalence of self-reported hypertension and the proportion reporting antihypertensive 
medication use among those with reported hypertension 51.   
It is important to note that one high reading does not mean that a person has high 
blood pressure or diabetes. A high blood pressure diagnosis is based on elevated blood 
pressure at different times 52. Usually if numbers are high the a physician would have 
their patient return at a later date to repeat the test 52. According to the National Institute 
of Diabetes and Digestive and Kidney Disease, there are several ways in which a 
physician can diagnose diabetes, and these methods include repeated and varying tests, 
and an evaluation of diabetes symptoms 53. The random plasma glucose threshold (>200 
mg/dL) this study used is typically only used as a diagnosis when accompanied with 
diabetes symptoms 53. Due to the cross-sectional nature of this study, a confirmatory 
disease diagnosis could not be done, and this may have caused an overrepresentation of 
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hypertension and diabetes prevalence and be a contributing factor to the disparities 
observed in the results. Other research studies can be designed to avoid these important 
limitations, to investigate to health status and risk in African immigrants. 
 Past studies have suggested that immigrant selectivity may be an important 
determinant for generally improved health status of immigrants 6.  The most recent 
(2008) World Health Organization estimates for Ghana reports a prevalence of 7.5 
percent, 8.8 percent and 36.4 percent for obesity, raised blood glucose and raised blood 
pressure respectively 54 . The estimates for Kenya reported were 4.2 percent and 37 
percent for obesity and raised blood pressure respectively 54.  The estimates for Nigeria 
reported a prevalence of 6.5 percent, 8.5 percent and 42.8 percent for obesity, raised 
blood glucose and raised blood pressure respectively 54. These African country health 
statistics are generally lower than the prevalence in the United States population and the 
African immigrant sample (except in the case of high blood pressure). Further 
investigation is warranted to understand the possible diet and lifestyle causes for these 
disparities 
Survey Validity 
The Family Connections Home Environment survey (HES) was modified from 
previously validated surveys namely; the Food availability Questionnaire and the Family 
activity habits questionnaire. It was designed to give a comprehensive overview of a 
child's home environment based on a socio-ecological framework. Past studies that have 
been done using this HES, with the purpose of testing the reliability and validity, have 
been promising but inconclusive. However, within these studies, researchers were 
confident that most scales in the survey did show significant correlations with physical 
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activity/healthy eating variables in the adult assessment. This survey presented 
limitations due to the fact that it was not validated on African immigrants. However, 
many other studies have shown that home availability of fruits and vegetables was related 
to fruit and vegetable consumption among adults. Therefore it is likely that these 
correlations may have also existed in the African immigrant population. Future studies 
that aim at investigating the diet and physical activity of African immigrants can design 
and modify validated surveys for this population. 
Recommendations 
Despite the limitations, this study can be a reference for future research on the 
health status of both immigrants and non-immigrant groups in the United States.  Future 
studies should pay closer attention to the use of closely validated surveys that address the 
specific concerns within the specific groups being investigated. Surveys can also be 
adjusted to assess better food intake in a more culturally specific manner. This study 
highlights the importance of having accurate measurements or biomarkers to rely on, 
rather than participant comprehension and recall. It shows that it is very crucial to have 
large sample sizes when doing epidemiological research. Another possible way to 
investigate the acculturation of African immigrants is by designing and implementing a 
cohort study, which would be an ideal method to assess specific African immigrants over 
time. This can be done consecutively with cross-sectional studies and would aid in the 
validation of surveys, and strengthen the overall research on immigrant acculturation.  
Conclusion 
In summary, African immigrants appear to have a slightly lower prevalence of 
diabetes, but a higher prevalence of hypertension and obesity than the United States 
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population. Acculturation did not play a strong role in determining the health trajectories 
of African immigrants. Grouping immigrants by their country of origin does provide 
another important dimension in understanding the variation in immigrant health as each 
group had significant differences in the prevalence of diseases. With the growing 
immigrant population in the United States, early community or clinical intervention 
relating to diet and physical activity may represent an important opportunity to prevent 
obesity and obesity-related chronic illnesses. 
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APPENDIX 
 
DATA COLLECTION INSTRUMENT 
 
 
 
 
Health of Africans in Diaspora Study 
Demographic and Health Information  
 
ID OF PARTICIPANT:  
 
Demographics  
 
Name :  _____________________         ________________________           _____ 
                      Last Name                                           First Name                                           
MI 
D/O/B: _______________________                   Place of Birth: 
_______________________________ 
Address and Phone:                                                           Sex :   0 Male       1  
Female 
Street: ______________________________________ County ________________ 
City: __________________                    State___________________        Zip Code 
______________ 
 
Home Phone Number:  (       ) ___ ___ ___- ____ ____ ____ ____ 
 
Work Phone Number :  (       ) ___ ___ ___- ____ ____ ____ ____           Ext.:  __ 
 
In what county was your natural mother born? _______________________ 
In what county was your natural father born? ________________________ 
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Country of  origin  
 
 
 
 
 
                
0  Ghana 
2  Kenya 
3  Ethiopia 
4  Nigeria 
5  Others: 
Specify__________________ 
 
 
Marital Status 
 
Are you now married, widowed, divorced,                       
separated, or have you never been married? 
                
0  married 
2  widowed 
3  divorced 
4  separated 
5  never married 
 
 
How many children do you have?   
 
                                                                                               
 
Natural:   
Step:        
Adopted:  
                                                                                          
 
Education 
 
What is the highest level of education  
 you have completed? 
 
 
 
 
 
 
0  Less than High School 
1  High School 
2  Some College 
3  College 
 
 
 
 
Occupation 
 
What is your present occupation?  
___________________________________________________ 
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Are you currently 
employed? 
 
 
                0  N 
                1  Y 
 
 
 When was the last time you  
 worked regularly? 
 
____ ____ /  ____ ____ 
MO                YR 
 
 Never worked regularly? 
Income 
 
What is your family’s total annual income?                0  < 10,000 
                                                                                     1  10,000-19,999 
                                                                                     2  20,000-29,999 
                                                                                     3   30,000-39,000 
                                                                                     4   >40,000  
 
What is your household size? That is number people 1  One 
In your household                                                        2  Two 
                                                                                     3  Three 
                                                                                     4   Four 
                                                                                     5   Greater than four 
 
What is your primary mode of transpiration?             0   None 
                                                                                     1   Car 
                                                                                     2   Bus  
                                                                                     3   Train 
 
Do you have health insurance?                                  0   No 
                                                                                     1   Yes                                                                                                       
 
 
F O R  W 
 
O M E N  
 
  
 
Have you ever been pregnant? 
 
 
  0 No          1  Yes      
 
If yes, have your pregnancies been complicated by 
High blood pressure?        
 
  0  No         1  Yes       2 
 DK 
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Are you currently taking birth control or estrogen 
Pills (also known as female hormone pills?)        
  
  0  No         1  Yes 
	   	   	   	   	  
	  
Diabetes	  	  
About how long has it been since you last had  
your blood sugar determined by a doctor or  
other healthcare professional?  
     
   
 
0  Never 
  1  Don’t Know 
  2  less than 6 months 
  3  6 months to less than 1 
yr 
  4  1 yr. to less than 5yrs 
  5  more than 5 years 
 
Have you ever been told by a doctor or  
Other health professional that you had     
High blood sugar? 
    
 
 
    0 N   1 Y  2 DK 
Hypertension	  	  
About how long has it been since you last had  
your blood pressure determined by a doctor or  
other healthcare professional?  
 
 
 
Have you ever been told by a doctor or  
Other health professional that you had     
High blood pressure? 
  0  Never 
  1  Don’t Know 
  2  less than 6 months 
  3  6 months to less than 1 
yr 
  4  1 yr. to less than 5yrs 
  5  more than 5 years 
 
 
0 N   1 Y  2 DK 
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Current	  Medication   
Please name all of medications you are 
currently taking?  
 
 
    
A.______________________________________ 
 
B._______________________________________ 
 
C._______________________________________ 
 
D._______________________________________ 
 
E._______________________________________ 
 
 
 
For how long have you 
taken this? 
   
 
  
 
 0 days 1 months 2
years 
 
 0 days 1 months 2
years 
  
 0 days 1 months 2
years 
   
 0 days 1 months 2
years 
  
 0 days 1 months 2
years 
 
 
 
 
Condition  
(1) 
Yes 
(0) 
No 
  (2) 
 Not   sure  
 
Age 
when 
first 
told 
 
Heart attack (was taken to 
hospital) 
 
   
 
Stroke     
 
Breast Cancer 
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Lung Cancer 
 
   
 
Colon Cancer     
 
Other Cancer (not skin 
cancer) 
Please 
Specify:________________ 
 
   
 
 
High blood cholesterol 
 
   
 
Diabetes     
If yes to diabetes, was 
insulin prescribed? 
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  Drinking	  
	  
Beer	  
	  
0 	  Never	  	  	  	  	  	  1 	  Sometimes	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  2 	  Regularly	  
(3	  or	  more	  times	  a	  week)	  
3 	  Former	  	  	  	  (stopped	  	  for	  at	  least	  1yr)	  	  4 	  	  Not	  
sure	  
	  
Wine	  
	  
0 	  Never	  	  	  	  	  	  	  1 	  Sometimes	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  2 	  Regularly	  
(3	  or	  more	  times	  a	  week	  
3 	  Former	  (stopped	  for	  at	  least	  1	  yr)	  	  	  	  	  	  4 	  	  Not	  
sure	  
	  
	  
Liquor	  
0 	  Never	  	  	  	  	  	  	  1 	  Sometimes	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  2 	  Regularly	  
(3	  or	  	  more	  time	  a	  week)	  	  
3 	  Former	  (stopped	  for	  at	  least	  1yr)	  	  	  	  	  	  4 	  Not	  sure	  
	  
	  
Exercise 
In the past year have you been engaged in physical activities for least 3 
months?  
0	   	  	  None	  
1	   	  	  3	  times	  a	  week	  
2	   	  	  Less	  than	  3	  times	  a	  week	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Health of Africans in Diaspora Study 
 Body Pressure and Blood Glocose Measurement 
 	  
ID	  OF	  PARTICIPANT:	  	  	   	  
	  	  	  
 
Now I will explain the procedure for measuring your pulse and blood 
pressure.  It is important that you remain relaxed and seated for the 
measurement that will take about 15 minutes.  I will wrap the blood 
pressure cuff around your arm, take your pulse and then inflate the cuff.  
You will feel a sensation of pressure on your arm when the cuff is 
inflated.  I will be inflating the cuff a maximum of five times.  While I 
am measuring your blood pressure, it is best if we do not talk. If you 
have any questions, I will be happy to answer them for you before or 
after the measurements are taken.  I will tell you the results of the 
measurements afterward.  
  1. 	  Have	  you	  had	  any	  food,	  alcohol,	  coffee	  or	  cigarettes	  within	  the	  last	  30	  minutes?	  
	  
 
	  
	  	  	  	  	  	  	  	  	  	  	  	  Food:	  	  	  	  	  	  	  0	   	  N	  	  	  	  	  	  	  1	  	   	  Y	  	  	  	  	  	  Alcohol:	  	  	  0	   	  	  N	  	  	  	  	  	  1	   	  Y	  	  	  	  	  	  	  Coffee:	  	  	  	  	  0	   	  N	  	  	  	  	  	  	  1	   	  Y	  	  	  	  	  	  	  Cigarettes:	  	  0	   N	  	  	  	  	  	  	  	  1	   	  Y	  
	   
 
68 
2. 	  Arm	  Circumference:	  	   	  	  	  	  	  	  	   .	   cm	  
3.	  	  Arm	  selected	   	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  0 	  Right	  	  	  	  	  	  	  	  	  	  	  	  	  1 	  	  Left	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  4.	  	  Pulse	  rate	  for	  30	  seconds:	   	  	  	  	  	  	  	  	  	  	  	  	   	  
5.	  	  Pulse	  regular	   	  	  	  	  	  	  	  	  1 Yes	  	  	  	  	  	  	  	  	  	  	  	  0	   	  No	  
6.	  	  First	  blood	  pressure	  measurement:	  	  	  	  	  	  	  0	   	  BP	  refused-­‐-­‐	  Reason:	  	  	  _______________	  	  1	   	  BP	  not	  done-­‐-­‐	  Reason:	  _______________	  	  
	  	  	  	  /	  	  	  	   	  
SBP	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  DBP	  
7.	  	  Pulse	  rate	  for	  30	  seconds:	  	  	   	  8.	  	  Second	  blood	  pressure	  measurement:	   	  	  	  	  /	  	  	  	  	   	  
SBP	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  DBP	  9.	  	  Pulse	  rate	  for	  30	  seconds:	   	  
10.	  Blood	  Glucose	     
	  	  	  Additional	  Comments:	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Health of Africans in Diaspora Study  
Body Measurements 
 
ID OF PARTICIPANT :  
Now I am going to measure your 
height, weight, and waist 
circumference. I will explain each one 
as we do it. 
 
Weight 
 
 
 
 
 
 
.  lbs. 
 
 
Height ft.  ” 
 
Waist Circumference 
 
 
 
What clothing was the measurement 
taken over? 
 
1.  . cm  2. 
. cm 
 
 
0   No clothing: skin 
1   Shirt or dress 
2   Trousers only 
3   Shirt & Trousers  
 
 
 
Health of Africans in Diaspora Study 
Family	  Connections	  Home	  Environment	  Survey	  
	   
 
70 
 
ID OF PARTICIPANT:  
 
PART A: Think about the things that are currently in your home and circle your 
response for each question.  
 
1. Please	  indicate	  if	  you	  have	  the	  following	  areas	  in	  or	  around	  your	  home.	  	  If	  you	  have	  an	  
area	  but	  it	  is	  not	  suitable	  for	  your	  child	  to	  play/exercise	  in	  please	  mark	  “No.”	  
	  
	  
	  
	  
	  
	  
	  
	  
	  
2. Which	  of	  the	  following	  toys/equipment	  does	  your	  child	  have?	  
Jungle-­‐gym/swing	  set	   Yes	   No	  
Size-­‐appropriate	  bicycle	   Yes	  
No	  
Rollerblades/Roller	  skates	   Yes	   No	  
Skateboard/Non-­‐motorized	  scooter	   Yes	   No	  
Jump-­‐rope	   Yes	   No	  
Hiking	  shoes	   Yes	   No	  
Running	  shoes	  (athletic	  or	  “tennis”	  shoes)	   Yes	   No	  
Basketball	  hoop	   Yes	   No	  
Baseball	  equipment	  (At	  least	  one	  of	  the	  following:	  	  ball,	  bat	  
or	  mitt)	  
Yes	   No	  
Tennis/racquetball	  racket	   Yes	   No	  
Hockey	  Equipment	  	  (At	  least	  a	  hockey	  stick)	   Yes	   No	  
Ball	  of	  any	  kind	  –	  Volleyball,	  Soccer,	  Football,	  fitness	  ball,	  
Foam	  balls	  etc.	  
Yes	   No	  
Pedometer	  (step	  counter)	   Yes	   No	  
Winter	  sports	  equipment	  	  (At	  least	  one	  of	  the	  following:	  
sled,	  skis,	  snowboard,	  ice	  skates)	  	  
Yes	   No	  
Other	   Yes	   No	  
	  
3. Do	  you	  have	  exercise	  equipment	  (such	  as	  stationary	   Yes	   No	  
Inside	  playroom/area	   Yes	   No	  
Workout/exercise	  room	   Yes	   No	  
Sandbox	   Yes	   No	  
Driveway	   Yes	   No	  
Outside	  play-­‐area/yard	   Yes	   No	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bikes,	  treadmills)	  or	  active	  toys	  in	  your	  main	  TV	  viewing	  
area?	  
4. Does	  your	  main	  TV	  viewing	  area	  have	  adequate	  space	  for	  
your	  child	  to	  play	  or	  exercise	  while	  watching	  TV	  or	  
Videos?	  	  
Yes	   No	  
	   	  	  	  
	  
For	  questions	  5-­‐8	  “active	  toys”	  are	  defined	  as	  any	  type	  of	  exercise	  equipment	  or	  any	  toys	  that	  
are	  typically	  used	  in	  an	  active	  way	  (such	  as	  those	  listed	  in	  question	  2:	  bikes,	  jump-­‐ropes,	  balls,	  
skis	  etc.)	  
	  
	   All	   Most	   Some	   Very	  
few	  
None	  
5.	  How	  many	  of	  your	  child’s	  active	  toys	  
are	  in	  good	  working	  condition.	  
1	   2	   3	   4	   5	  
6.	  How	  many	  of	  your	  child’s	  active	  toys	  
are	  stored	  in	  the	  area	  where	  he/she	  
is	  most	  likely	  to	  use	  them?	  
1	   2	   3	   4	   5	  
7.	  How	  many	  of	  your	  child’s	  active	  toys	  
are	  stored	  someplace	  where	  your	  
child	  would	  need	  help	  getting	  
them	  before	  he/she	  can	  use	  them.	  	  
1	   2	   3	   4	   5	  
8.	  How	  many	  of	  your	  child’s	  active	  toys	  
are	  stored	  out	  of	  sight	  when	  
he/she	  is	  not	  using	  them.	  
1	   2	   3	   4	   5	  
	  
	   Never	   Rarely	   Sometimes	   Frequently	   Always	  
	  	  	  	  	  Apples	   0	   1	   2	   3	   4	  
	  	  	  	  Applesauce	   0	   1	   2	   3	   4	  
	  	  	  	  Bananas	   0	   1	   2	   3	   4	  
	  	  	  	  Cantaloupe	  /Melon	   0	   1	   2	   3	   4	  
	  	  	  	  Fruit	  Salad	   0	   1	   2	   3	   4	  
	  	  	  	  Grapes	   0	   1	   2	   3	   4	  
	  	  	  	  Oranges	   0	   1	   2	   3	   4	  
	  	  	  	  Peaches	   0	   1	   2	   3	   4	  
	  	  	  	  Strawberries	   0	   1	   2	   3	   4	  
	  	  	  	  Watermelon	   0	   1	   2	   3	   4	  
	  	  	  Other:	  	  
Specify______________	  
0	   1	   2	   3	   4	  
	  	  	  Other:	  	  
Specify______________	  
0	   1	   2	   3	   4	  
	  	  	  Other:	  	  
Specify______________	  
0	   1	   2	   3	   4	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PART	  B:	  Thinking	  about	  the	  past	  30	  days,	  please	  answer	  the	  following	  questions	  
about	  the	  types	  of	  foods	  you	  had	  in	  your	  house.	  Please	  circle	  the	  appropriate	  
number	  for	  each	  food	  item.	  
	  
1.	  	  How	  often	  did	  you	  have	  the	  following	  fruits	  in	  your	  house?	  
	  
2.	  	  How	  often	  did	  you	  have	  the	  following	  snack	  items	  in	  your	  house?	  
	   Never	  	   Rarely	   Sometimes	   Frequently	   Always  
	  	  	  	  	  Chips	   0	   1	   2	   3	   4	  
	  	  	  	  	  Popcorn	   0	   1	   2	   3	   4	  
	  	  	  	  	  Nuts	   0	   1	   2	   3	   4	  
	  	  	  	  Crackers	   0	   1	   2	   3	   4	  
	  	  	  	  Sunflower	  Seeds	   0	   1	   2	   3	   4	  
	  
PART	  B	  continued:	  Thinking	  about	  the	  past	  30	  days,	  please	  answer	  the	  following	  questions.	  	  
	  
3.	  	  How	  often	  did	  you	  have	  the	  following	  juices	  in	  your	  house	  (fresh,	  frozen,	  bottled,	  or	  
canned)?	  
	  
	  
	  
4.	  How	  often	  did	  you	  keep	  the	  following	  drinks	  in	  your	  house?	  
	   Never	   Rarely	   Sometimes	   Frequently	   Always	  
	  	  	  Other:	  	  
Specify______________	  
0	   1	   2	   3	   4	  
	   Never	   Rarely	   Sometimes	   Frequently	   Always	  
	  	  	  	  Apple	  	   0	   1	   2	   3	   4	  
	  	  	  	  Grape	   0	   1	   2	   3	   4	  
	  	  	  	  Orange	   0	   1	   2	   3	   4	  
	  	  	  	  Fruit	  juice	  blend	  (100%	  juice)	   0	   1	   2	   3	   4	  
	  	  	  	  Other:	  	  
Specify________________	  
0	   1	   2	   3	   4	  
	  	  	  Other:	  	  Specify______________	   0	   1	   2	   3	   4	  
	  	  	  Other:	  	  Specify______________	   0	   1	   2	   3	   4	  
	  	  	  Other:	  	  Specify______________	   0	   1	   2	   3	   4	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Sugared	  Drinks	  (Sports	  drinks,	  
Kool-­‐aid,	  boxed	  or	  bottled	  
fruit	  flavored	  drinks,	  
sweetened	  teas)	  	  
	  
0	  
	  
1	  
	  
2	  
	  
3	  
	  
4	  
Non-­‐diet	  Soft	  Drinks	  (i.e.	  Pop,	  
Carbonated	  beverages)	  
0	   1	   2	   3	   4	  
	  
5.	  	  How	  often	  did	  you	  have	  the	  following	  vegetables	  in	  your	  house?	  
	   Never	   Rarely	   Sometimes	   Frequently	   Always	  
	  	  	  	  	  Broccoli	   0	   1	   2	   3	   4	  
	  	  	  	  Carrots	   0	   1	   2	   3	   4	  
	  	  	  	  Cauliflower	   0	   1	   2	   3	   4	  
	  	  	  	  Celery	   0	   1	   2	   3	   4	  
	  	  	  	  Corn	   0	   1	   2	   3	   4	  
	  	  	  	  Lettuce	   0	   1	   2	   3	   4	  
	  	  	  	  Peas	   0	   1	   2	   3	   4	  
	  	  	  	  Green	  Beans	   0	   1	   2	   3	   4	  
	  	  	  	  Potatoes	  (not	  French	  Fries)	   0	   1	   2	   3	   4	  
	  	  	  	  Tomatoes	   0	   1	   2	   3	   4	  
Other:	  	  Specify_______________	   0	   1	   2	   3	   4	  
Other:	  	  Specify______________	   0	   1	   2	   3	   4	  
Other:	  	  Specify______________	   0	   1	   2	   3	   4	  
Other:	  	  Specify______________	   0	   1	   2	   3	   4	  
	  
	  
	  
6.	  	  How	  often	  did	  you	  have	  the	  following	  sweets/dessert	  foods	  in	  your	  house?	   	   	  
	   Never	   Rarely	   Sometimes	   Frequently	   Always	  
	  	  	  	  	  Granola	  bars/snack	  bars	   0	   1	   2	   3	   4	  
	  	  	  	  	  Candy	   0	   1	   2	   3	   4	  
	  	  	  	  	  Wafers	   0	   1	   2	   3	   4	  
	  	  	  	  	  Cookies	   0	   1	   2	   3	   4	  
	  	  	  	  	  Cakes/Snack	  cakes	  	   0	   1	   2	   3	   4	  
	  	  	  	  	  Chocolate/Chocolate	  Bars	  	   0	   1	   2	   3	   4	  
	  	  	  	  	  Ice	  Cream,	  Sherbert,	  Frozen	  
	  	  	  	  Yogurt	  or	  Sugared	  Popsicles	  	  
0	   1	   2	   3	   4	  
	  	  	  	  Other:	  	  
Specify______________	  
0	   1	   2	   3	   4	  
	  	  	  	  Other:	  	  
Specify______________	  
0	   1	   2	   3	   4	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  Other:	  	  
Specify______________	  
0	   1	   2	   3	   4	  
	  	  	  	  Other:	  	  
Specify______________	  
0	   1	   2	   3	   4	  
	  
PART	  C.	  Based	  on	  the	  past	  30	  days,	  please	  circle	  the	  appropriate	  response	  for	  each	  statement.	  	  
	  
1.	  In	  our	  home,	  we	  stored…	  
	  
A. Sugared	  drinks	  and	  soft-­‐drinks	  in	  places	  where	  they	  could	  be	  seen	  and	  easily	  
reached.	  
	  
Never	   Rarely	   Sometime
s 
Frequently	   Always	  
	  
	  
B. Sugared	  drinks	  and	  soft-­‐drinks	  in	  a	  hiding	  place.	  
	  
Never	   Rarely	   Sometime
s 
Frequently	   Always	  
	  
C. High-­‐calorie	  snack	  foods	  in	  a	  place	  where	  they	  could	  be	  seen	  and	  easily	  
reached	  (includes	  foods	  like	  chips,	  crackers,	  nuts,	  cookies,	  ice	  cream,	  cake,	  
candy	  etc).	  
	  
Never	   Rarely	   Sometime
s 
Frequently	   Always	  
	  
	  
D. High-­‐calorie	  snack	  foods	  in	  a	  hiding	  place.	  
	  
Never	   Rarely	   Sometime
s 
Frequently	   Always	  
	  
E. Fruits	  and	  vegetables	  in	  a	  place	  where	  they	  could	  	  be	  seen	  and	  easily	  reached	  
	  
Never	   Rarely	   Sometime
s 
Frequently	   Always	  
	  
	  
2.	  How	  often	  did	  you…	  
A. Eat	  healthy	  meals	  or	  snacks	  while	  your	  child	  was	  around?	  (“healthy”	  defined	  as	  
fruits,	  vegetables,	  low-­‐fat	  foods,	  lean	  meats,	  whole	  grains	  etc.)	  	  	  
	  
Never	   Rarely	   Sometime
s 
Frequently	   Always	  
	  
B. Or	  your	  spouse/partner	  (if	  applicable)	  eat	  meals	  in	  the	  living	  room	  or	  TV	  room?	  
	  
Never	   Rarely	   Sometime
s Frequently	  
Always	  
	  
C. Take	  a	  second	  helping	  during	  meals?	  
	  
	   
 
75 
Never	   Rarely	   Sometime
s Frequently	  
Always	  
	  
D. Eat	  unhealthy	  snacks	  around	  your	  children?	  
	  
Never	   Rarely	   Sometime
s Frequently	  
Always	  
	  
E. Drink	  sugared	  drinks	  or	  non-­‐diet	  soda	  around	  your	  children?	  
	  
Never	   Rarely	   Sometime
s Frequently	  
Always	  
	  
	  
3.	  How	  often	  did	  you	  eat	  meals	  or	  snacks…	  
A. While	  standing?	  
	  
Never	   Rarely	   Sometime
s 
Frequently	   Always	  
	  
B. Straight	  from	  the	  pot/pan/bowl?	  
	  
Never	   Rarely	   Sometime
s 
Frequently	   Always	  
	  
C. While	  watching	  television,	  reading,	  or	  working?	  
	  
Never	   Rarely	   Sometime
s 
Frequently	   Always	  
	  
D.	  When	  you	  were	  bored?	  	  	  
	  
Never	   Rarely	   Sometime
s 
Frequently	   Always	  
	  
E. When	  you	  were	  angry	  or	  in	  a	  bad	  or	  sad	  mood?	  
	  
Never	   Rarely	   Sometime
s 
Frequently	   Always	  
	  
F. In	  a	  disorderly	  way	  between	  meals?	  
	  
Never	   Rarely	   Sometime
s 
Frequently	   Always	  
	  
G. Late	  in	  the	  evening	  or	  at	  night?	  
	  
Never	   Rarely	   Sometime
s 
Frequently	   Always	  
	  
	  
	  
PART	  D:	  In	  the	  past	  30	  days,	  think	  about	  the	  types	  of	  things	  you	  did	  in	  your	  
leisure	  time.	  	  Please	  check	  the	  appropriate	  box	  for	  each	  question.	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1.	  How	  often	  did	  your	  child	  see	  you…	  
A. Doing	  something	  that	  was	  physically	  active	  (e.g.,	  walking,	  biking,	  playing	  
sports)?	  
	  
Never	   Rarely	   Sometime
s 
Frequently	   Always	  
	  
B. Doing	  moderately	  active	  housework	  or	  yard-­‐work?	  
	  
Never	   Rarely	   Sometime
s 
Frequently	   Always	  
	  
C. Use	  physical	  activity	  for	  relaxation	  or	  stress	  relief?	  	  
	  
Never	   Rarely	   Sometime
s 
Frequently	   Always	  
	  
	  
	  
PART	  D	  continued:	  In	  the	  past	  30	  days…	  
	  
2.	  How	  often	  …	  
A. Did	  your	  child	  hear	  you	  talk	  about	  participating	  in	  a	  sport	  or	  being	  physically	  
active?	  
	  
Never	   Rarely	   Sometime
s 
Frequently	   Always	  
	  
B. Did	  your	  child	  hear	  you	  say	  that	  you	  were	  too	  tired	  to	  do	  something	  active?	  
	  
Never	   Rarely	   Sometime
s 
Frequently	   Always	  
	  
C. Were	  you	  physically	  active	  with	  your	  child	  or	  did	  you	  play	  sports	  with	  him/her?	  
	  
Never	   Rarely	   Sometime
s 
Frequently	   Always	  
D. Did	  you	  verbally	  encourage	  your	  child	  to	  be	  physically	  active	  or	  play	  sports?	  
	  
Never	   Rarely	   Sometime
s 
Frequently	   Always	  
	  
E. Did	  you	  transport	  your	  child	  to	  a	  place	  where	  he/she	  can	  be	  physically	  active	  	  
or	  play	  sports?	  	  
	  
Never	  
Rarely	   Sometime
s 
Frequently	   Always	  
	  
F. Did	  you	  send	  your	  child	  outside	  to	  play	  when	  the	  weather	  was	  nice?	  
	  
Never	   Rarely	   Sometime
s 
Frequently	   Always	  
	  
G. Did	  you	  give	  your	  child	  options	  for	  new	  physical	  activities	  to	  try?	  
	  
Never	   Rarely	   Sometime Frequently	   Always	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s 
	  
H. Did	  you	  praise	  your	  child	  when	  they	  were	  physically	  active?	  
	  
Never	   Rarely	   Sometime
s 
Frequently	   Always	  
	  
 
	  	  
PART	  F:	  Based	  on	  the	  last	  30	  days,	  please	  circle	  your	  answers.	  
	  
1.	  How	  often	  did	  you…	  
A. Use	  food	  as	  a	  reward	  for	  your	  child?	  
	  
Never	   Rarely	   Sometime
s 
Frequently	   Always	  
	  
B. Prepare	  meals	  with	  your	  child?	  
	  
Never	   Rarely	   Sometime
s 
Frequently	   Always	  
	  
C. Plan	  meals/menus	  with	  your	  child?	  	  
	  
Never	   Rarely	   Sometime
s 
Frequently	   Always	  
	  
D. Offer	  healthy	  snacks	  when	  your	  child	  was	  hungry?	  
	  
Never	   Rarely	   Sometime
s 
Frequently	   Always	  
	  
E. Eat	  breakfast	  with	  your	  child?	  
	  
Never	   Rarely	   Sometime
s 
Frequently	   Always	  
	  
F. Eat	  lunch	  with	  your	  child?	  
	  
Never	   Rarely	   Sometime
s 
Frequently	   Always	  
	  
G. Eat	  an	  afternoon	  snack	  with	  your	  child?	  
	  
Never	   Rarely	   Sometime
s 
Frequently	   Always	  
	  
H. Eat	  dinner	  with	  your	  child?	  	  
	  
Never	   Rarely	   Sometime
s 
Frequently	   Always	  
	  
I. Have	  regularly	  scheduled	  meals	  and	  snacks	  with	  your	  family?	  
	  
Never	   Rarely	   Sometime
s 
Frequently	   Always	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2.	  How	  often	  can	  your	  child	  eat	  snacks	  or	  sweets	  without	  your	  permission?	  	  
	  
Never	   Rarely	   Sometime
s 
Frequently	   Always	  
	  
	  
	  
FOOD	  ASSISTANCE	  
	  
In	  the	  last	  12	  months,	  was	  any	  member	  of	  your	  family	  authorized	  to	  participate	  in	  the	  Women	  
Infant	  and	  Children	  (WIC)	  Nutrition	  Program?	  
	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  1	  
Yes	   No	   Don’t 
Know 
Refused	  
	  
In	  the	  last	  12	  months	  was	  any	  member	  of	  your	  family	  authorized	  to	  receive	  food	  stamps?	  
	  
Yes	   No	   Don’t 
Know 
Refused	  
	  
Do(es)	  your	  child(ren)	  participate	  in	  the	  School	  Lunch	  Program?	  	  
	  
Yes	   No	   Don’t 
Know 
Refused	  
If	  yes,	  your	  child(ren):	  
	  
Purchase	  
the	  food	  
at	  full	  
cost	  
	  
Receive	  
reduced	  
price	  
meals	  
	  
Receive	  
free	  
meals	  
 
Don’t 
Know 
Refused	  
 
